Most people believe that they should avoid changing their answer when taking multiple-choice tests. Virtually all research on this topic, however, suggests that this strategy is ill-founded: most answer changes are from incorrect to correct, and people who change their answers usually improve their test scores. Why do people believe in this strategy if the data so strongly refute it? We argue that the belief is in part a product of counterfactual thinking. Changing an answer when one should have stuck with one's original answer leads to more "if only…" self-recriminations than does sticking with one's first instinct when one should have switched. As a consequence, instances of the former are more memorable than instances of the latter. This differential availability provides individuals with compelling (albeit illusory) personal evidence for the wisdom of always following their first instinct, with sub-optimal test scores the result. - Kaplan (p. 3.7, 1999) When taking multiple-choice tests it is often the case that one answer seems correct initially, but upon further reflection another answer seems correct. In such situations is it better to switch your answer-or to stick with your "first instinct?"
correct, and most people who change their answers usually improve their test scores (Archer & Pippert, 1962; Bath, 1967; Clark, 1962; Copeland, 1972; Crocker & Benson, 1980; Davis, 1975; Foote & Belinky, 1972; Jarrett, 1948; Johnston, 1975; Lamson, 1935; Lehman, 1928; Lowe & Crawford, 1929; Lynch & Smith, 1975; Mathews, 1929; Pascale, 1974; Range, Anderson, & Wesley, 1982; Reile & Briggs, 1952; Reiling & Taylor, 1972; Schwarz, McMorris, & DeMers, 1991; Sitton, Adams, & Anderson, 1980; Smith et al., 1979; Vidler, 1980; Vispoel, 1998) . This is true regardless of whether the test is multiple-choice or true-false, achievement or aptitude, timed or un-timed, computer or First Instinct Fallacy 4 pencil-and-paper. In fact, the evidence so strongly counters the belief and strategy that one comprehensive review found that in not one of 33 studies were test-takers hurt, on average, by changing their answers (Benjamin, Cavell, & Shallenberger, 1984) .
Why do people believe in the strategy of always sticking with their first instinct if the data so strongly refute it? We propose that the belief can be traced (in part) to a memory bias produced by counterfactual thinking (Miller & Taylor, 1995) . The frustrating self-recriminations that follow the change of a right answer to a wrong answer make these instances more memorable, and hence seemingly more common, than either those (actually more common) instances where people changed a wrong answer to a right answer or those instances where people failed to change a wrong answer to a right answer. This prediction follows from the more general finding that events preceded by actions are more easily imagined otherwise and, as a consequence, generate stronger affect than events preceded by inactions (Kahneman & Tversky, 1982; Miller & Taylor, 1995; Miller, Turnbull & McFarland, 1990; Roese, Hur, & Pennington, 1999; Zeelenberg, van den Bos, van Dijk, & Pieters, 2002 ; but see also Gilovich & Medvec, 1994 )-an effect that may be particularly pronounced in academic, as opposed to interpersonal, contexts (Mandel, 2003) .
In summary, we propose that an error that results from the change of a correct answer to a wrong answer seems like an error that almost did not happen, and as such,
seems like an error that should not have happened. The frustration associated with this conclusion serves to make this type of error more available in memory (Gilovich, Medvec, & Chen, 1995; Miller & Taylor, 1995) and hence seemingly more frequent than it is (cf. Jacowitz & Kahneman, 1995; Quattrone, 1982; Slovic & Lichtenstein, 1971; Tversky & Kahneman, 1974) . In short, the advice provided by Kaplan in the quote that began this section is half-right: Experience does indicate that answer-changing is a poor strategy. But experience, in this case at least, is misleading.
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As an analogy, consider the observation that one should avoid changing lines in the grocery store (or lanes on the highway), because to do so is inevitably followed by one's original line speeding up and one's new line slowing down. Are the gods punishing us for our impulsiveness? Perhaps, but another explanation is that changing lines when one shouldn't have is more frustrating and memorable than is failing to change lines when one should have. In much the same way, we argue-and for much the same reason-changing a correct answer to an incorrect answer is likely to be more frustrating and memorable than is failing to change an incorrect answer to a correct answer.
We conducted 4 studies to test these hypotheses. First, we compared the anticipated and actual outcome of sticking versus switching among a group of 1561 testtakers, to see whether people do indeed overestimate the effectiveness of sticking with their first instinct (Study 1). Studies 2 through 4 were designed to test the counterfactual thinking interpretation of this fallacy. Study 2 was designed to examine whether switching from the correct answer to an incorrect answer is more irksome than is failing to switch an incorrect answer to the correct answer. Study 3 was designed to see whether this hedonic asymmetry translates into a memory asymmetry, such that sticking with one's first instinct is remembered as being a better strategy than it in fact is. Finally, Study 4 was designed to link the effects demonstrated in the first three studies, by testing whether the belief in the veracity of first instincts is mediated by the heightened frustration and accessibility of changing from the correct answer to an incorrect answer versus failing to change from an incorrect answer to the correct answer. each problem on each test, independent coders made note of any answers that had been changed by checking for eraser marks. We then compared the outcome of these changes with students' intuitions about the outcome of these changes, to see whether answerchanging is believed to be an unwise course of action even among the very students who benefit from it.
Method
Participants. Participants were all 1561 University of Illinois students (49% men, 51% women) who took the Fall 2000 PSYCH 100 multiple-choice midterm exam.
Procedure. Several weeks after the midterm, independent judges (after a thorough training session) recorded the number of answers on each exam that appeared to have been changed from a previous answer (or answers) by checking for eraser marks, many of which-despite 80 years of research and development in the field of eraser technology-were plainly visible. Judges also noted whether the change was from wrong to right, right to wrong, or wrong to wrong. In the case of multiple eraser marks on a single problem, judges were instructed to consider the change to be right-to-wrong if any of the erased answers was the correct answer. Because our predictions were that answer changes from wrong to right would outnumber changes from right to wrong, this coding protocol constituted a conservative test of our hypothesis.
Fifty-one of the test-takers were randomly selected to provide their intuitions about the outcome of this study. 1 Specifically, they were told that the exams from their class would be checked for eraser marks, and that the result of each change would be recorded (i.e., wrong-to-right, right-to-wrong, or wrong-to-wrong). They were then asked to indicate the proportion of changes that they expected in each category, as well as the proportion of answer-changers that would probably benefit from answer changing, be hurt by answer changing, or neither.
Students' general beliefs about the utility of answer changing were also assessed.
Specifically, we asked:
When taking multiple-choice tests, it is sometimes the case that one answer seems correct at first, but upon further reflection another answer seems correct. As a general rule is it better to stick with your initial "first instinct"-or to change your answer if another choice seems better? In other words, which answer is probably more likely to be correct?
Participants then endorsed one of 3 statements: (1) original answer more likely to be correct, (2) new answer more likely to be correct, or (3) neither answer more likely to be correct than the other. The order in which the question options were presented was counterbalanced across participants.
Results
Neither gender nor the order in which either the questions or question options were presented qualified the basic results of this or any of the subsequent studies reported in this manuscript, and thus will not be discussed further.
Our predictions were that the majority of answer-changes would be from wrong to right, but that students' intuitions would be just the opposite. As Table 1 reveals, our predictions were confirmed. Of the 3291 answers that were changed, 1690 (51%) of the changes were from wrong to right, 838 (25%) were from right to wrong, and 763 (23%)
were from wrong to wrong, with changes from wrong to right outnumbering changes from right to wrong by a margin of over 2-to-1. Students' intuitions, in contrast, were just the opposite. As Table 1 shows, participants expected answer changes from right-towrong to outnumber both those from wrong to right, paired t(50) = 1.80, p < .08, d = .25, and those from wrong-to-wrong, paired t(50) = 4.56, p < .001, d = .64. Comparing students' expected patterns with the actual patterns, revealed, as predicted, that participants underestimated the proportion of changes from wrong to right, one-sample t(50) = 7.89, p < .001, and overestimated the proportion of changes from right to wrong, one-sample t(50) = 6.54, p < .001. Participants did not over-or underestimate the number of changes that were from wrong to wrong, one-sample t(50) < 1. vs. actual = 27%, one-sample t(50) < 1.
Students' beliefs about the general effectiveness of sticking with one's first instinct revealed a similar pattern. The vast majority of participants (75%) believed that when deciding between one's original answer and another answer, one's original answer is more likely to be correct-even if the new answer seems better. Only 12 (24%), in contrast, believed that the new answer was more likely to be correct, and one individual (2%) did not think one was more likely to be correct than the other.
Discussion
The results of Study 1 corroborate previous work showing that answer changes from wrong to right outnumber changes from right to wrong, and that people who change their answers generally benefit from doing so. 2 What is more, the data suggest that testtakers-even those who themselves have benefited from answer-changing-have just the opposite intuition.
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One obvious limitation of Study 1 is that erased answers are not necessarily first instincts. Although an erased answer is undeniably an answer that has been selected and then rejected, it is not necessarily the answer that was first selected. It is possible that an individual might, for instance, decide on one answer, but prior to selecting it mark another answer that he or she then erases in favor of the original answer. In such a case, the individual's first instinct is in fact the selected answer, not the erased answer. As well, by looking for visible eraser marks, we obviously miss those that are invisible, and thus our data undoubtedly underestimate the true number of answers changed by students. Although neither of these limitations can explain the gap between the observed and intuited effect of answer-changing, we believe this issue warrants further attention, which we devote to it in Study 3.
Study 2: Should I Stay or Should I Go?
Why do people overestimate the effectiveness of sticking with their first instinct?
Our account is that the belief is in part a product of counterfactual thinking: Because the decision to change a correct answer to an incorrect answer leads to more "if only…" selfrecriminations than does the decision not to change an incorrect answer, instances of the former are more memorable than are instances of the latter. As a consequence, although answer-changing generally helped the students we surveyed, they remembered it as having hurt them.
Study 2 was designed to test the first part of this assertion: that switching a correct answer to an incorrect answer is more regrettable than is failing to switch from an incorrect answer to a correct answer. Participants imagined that they were taking an important multiple-choice test and estimated how much regret they would experience after switching from the correct answer to an incorrect answer versus failing to switch from an incorrect answer to the correct answer. Despite the equivalence of the outcome, we expected the former to be associated with more regret than the latter.
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Method
Participants. 23 University of Illinois students earned course credit in exchange for their participation.
Procedure. Participants read the following scenario, modeled after one employed by Kahneman & Tversky (1982) :
Imagine that you are taking a very important multiple-choice exam. On two particular problems (Problem #1 and Problem #2), you are considering changing your initial "first instinct" to another answer. You agonize over the decision, going back and forth between thinking that you are going to switch your answer and thinking that you will stick with your original answer. You ultimately decide on two different courses of action: to change your answer on Problem #1 and to stick with your original answer on Problem #2. Suppose that both decisions turn out badly: Your original answer to Problem #1 was correct and thus by switching your answer you get Problem #1 wrong, and the other answer you were considering for Problem #2 was correct and thus by sticking with your original answer you get Problem #2 wrong.
3
Participants were then asked "which problem would you regret missing most?,"
"which problem would be more likely to cause you to feel foolish for missing?," and "which problem would be more likely to cause you to think that you 'should have known better?'" After each question, participants checked one of three options: (1) Problem 1, (2) Problem 2, or (3) Neither.
Results & Discussion
Our prediction was that participants would expect to experience more regret when switching from the correct answer to an incorrect answer than when failing to switch from an incorrect to the correct answer. As Table 3 reveals, our predictions were confirmed. The majority of participants reported that they would regret missing Problem #1 more than they would regret missing Problem #2, whereas not a single participant thought the converse, which a binomial test revealed was significant, p < .05. As well, First Instinct Fallacy 11 participants were 5 times as likely to feel foolish for missing Problem #1 than for missing problem #2, p < .02, and 3 times more likely to kick themselves because they "should have known better," p = .12.
Study 3: The standardized test
The results of Study 2 suggest that changing a correct answer to an incorrect answer leads to more regret than does failing to change an incorrect answer to the correct answer. Our contention is that this difference in regret leads to a difference in memory;
that instances in which one has gone against one's first instinct and gotten the problem wrong are more memorable than are instances in which one has stuck with one's first instinct and gotten the problem wrong. Study 3 was designed to put this assertion to a direct test.
Participants took a portion of either the Scholastic Aptitude Test (SAT) or the
Graduate Record Exam (GRE) in which they were instructed to narrow their selection to two answers if they could not decide on a single answer (indicating which was their first instinct). Participants then selected a final answer for each problem and, after the test was complete, received detailed performance feedback from the experimenter. Several weeks later, participants were asked to recall the number of times they stuck with their first instinct and got the problem right versus wrong, as well as to recall the number of times they went against their first instinct and got the problem right versus wrong. If switching when one should have stuck is more memorable than failing to switch when one should have, participants should overestimate how often they got a problem wrong as a consequence of switching and underestimate how often they got a problem wrong as a consequence of sticking. To put it another way, we predicted that participants would remember the outcome of sticking with their first instinct as being better than it actually was, and would remember the outcome of going against their first instinct as being worse than it really was.
First Instinct Fallacy 12
Method
Participants. 27 University of Illinois undergraduates (14 women, 13 men) earned course credit in exchange for their participation.
Procedure. Participants were given a 30-minute multiple-choice exam with items taken from either the Scholastic Aptitude Test (SAT) or the Graduate Record Exam (GRE). They were told to answer the questions just as if they were taking a real exam, with one exception: If on any problem they could not decide on a single answer, they were instructed to narrow the problem down to two answers, indicating which of the two was their first instinct. The experimenter explained that by "first instincts" he (the experimenter was always male) did not mean the answer the participant necessarily thought was most likely to be correct, but rather, the answer the participant first thought was correct.
Once participants completed the exam, they were instructed to go back and make a final choice on the problems they had narrowed down to two selections. The experimenter then told each participant the correct answer to each problem.
Four to six weeks after participants completed the exam, those who narrowed at least one problem down to two answers (n = 21) were contacted via email and asked to complete a follow-up questionnaire. The questionnaire reminded participants of the number of problems they had narrowed down to two answers (which ranged from 1 to 19 per participant), and asked them to estimate the number of times they stuck with their first instinct and got the problem right, the number of times they stuck with their first instinct and got the problem wrong, the number of times they went against their first instinct and got the problem right, and the number of times they went against their first instinct and got the problem wrong. All but two participants responded, yielding a final sample of 19 participants (10 women, 9 men).
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Results
Our first question was whether test-takers tended to avoid going against their first instinct, and whether their test scores were hurt because of it. To find out whether this was the case, for each participant we computed the number of problems in which participants stuck with their first instinct and got the problem right, stuck with their first instinct and got the problem wrong, went against their first instinct and got the problem right, and went against their first instinct and got the problem wrong.
Consequences of Switching vs. Sticking. A 2 (stay vs. switch) X 2 (right vs.
wrong) fully within-subject Analysis of Variance (ANOVA) revealed two main effects.
Participants stuck with their first answer more often than they went against it, Ms = 6.21
vs. 1.26, F(1,18) = 11.09, p < .001, η 2 = .38, and got the problem wrong more often than they got it right, Ms = 4.84 vs. 2.63, F(1,18) = 5.84, p = .027, η 2 = .25. As well, the analysis revealed a significant interaction, F(1,18) = 4.99, p = .038, η 2 = .22, indicating that participants were more likely to get the problem wrong if they stuck with their first instinct than if they went against it. These data, more directly than any other research of which we are aware, show that people stick with their first instinct more often than they should.
Memory for consequences of switching vs. sticking. Our primary prediction was that participants would remember the outcome of sticking with their first instinct as being better than it actually was, and would remember the outcome of switching as being worse than it really was. To find out whether this was the case, we compared the actual and remembered number of problems answered correctly versus incorrectly in a 2 (actual vs. remembered) X 2 (stay vs. switch) X 2 (correct vs. incorrect) fully within-subject ANOVA.
This analysis revealed several effects of interest. First, there were main effects for all three independent variables: Participants remembered sticking with their first instinct (and actually stuck with their first instinct) more often than they went against it, interactions were significant, Fs < 1.3, η 2 s < .07.
Of greatest importance, we also obtained the expected 3-way interaction, F(1,18) = 7.98, p = .011, η 2 = .31, indicating that the rift between actual and remembered outcomes depended on whether participants stuck with their first instinct or switched. As Figure 1 reveals, whereas participants tended to underestimate how often they stuck with their first instinct and got the problem wrong by an average of 1.03 problems, t(18) = -1.62, p = .122, η 2 = .37, they overestimated how often they went against their first instinct and got the problem wrong by an average of 1.61 problems, t(18) = 2.94, p = .009, η 2 = .68. As a result, participants tended to remember the outcome of going against their first instinct as being worse than it really was, as evidenced by a marginally significant 2 (switching frequency: actual vs. remembered) X 2 (correct vs. incorrect) two-way interaction, F(1,18) = 3.79, p = .067, η 2 = .17. In contrast, participants remembered the outcome of sticking with their first instinct as being better than it actually was, as evidenced by a significant 2 (sticking frequency: actual vs. remembered) X 2 (correct vs.
incorrect) two-way interaction, F(1,18) = 4.45, p = .049, η 2 = .20.
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Discussion
The results of Study 3 suggest that getting a problem wrong as a result of going against one's first instinct is more memorable than getting a problem wrong because of failing to go against one's first instinct. As Figure 1 reveals, participants showed a marked memory bias such that they overestimated how often they switched their answer and got the problem wrong, but underestimated how often they stuck with their first instinct and got the problem wrong. As a result, sticking with one's first instinct was remembered as being a better strategy than it in fact was.
Study 4: Who Wants to Be a Millionaire?
Thus far we have shown that switching a correct answer to an incorrect answer is more regrettable (Study 2) and memorable (Study 3) than is failing to switch from an incorrect answer to the correct answer. We have also shown that people tend to overestimate the effectiveness of sticking with their first instinct (Study 1). Our contention is that the former causes the latter. That is, it is because switching when one should have stuck is more frustrating and memorable than is sticking when one should have switched that people come to believe that it is best to stick with one's first instinct.
Our fourth and final study was designed to test this hypothesis, using a procedure Millionaire. For each question, the contestant indicated his or her first instinct, and then had to decide whether to stick with his or her answer or to switch to another answer suggested by a lifeline. To enhance involvement, participants were asked to imagine that the contestant was his or her teammate, and that for each dollar he or she lost, the participant also lost. Participants watched as their teammate's (and by extension, their own) initial winnings of $12,000 dwindled down to $2,000 after a series of incorrect answers.
Exactly how the participants lost money, however, varied by condition: In one condition, participants lost because their teammate repeatedly stuck with his or her first instinct when he or she should have switched, and in the other condition participants lost because their teammate repeatedly went against his or her first instinct when he or she should have stuck.
We predicted, first, that switching when one should have stuck would be more frustrating and memorable than sticking when one should have switched, consistent with the results of Studies 2 & 3. We also predicted that participants would be more critical of the strategy of going against one's first instinct than with the strategy of sticking with it, consistent with the results of Study 1. Of key importance, we predicted that this criticism would be mediated by the differential frustration and availability of regrettable switches versus regrettable sticks, consistent with our causal account.
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Method
Participants. 68 University of Illinois students (37 women, 31 men) participated on a volunteer basis.
Stimuli.
A computerized "video" was created using Microsoft Powerpoint. The video was designed to look like it was displaying the responses of a contestant playing a computerized version of Who Wants to be a Millionaire? in real time. A question first appeared on the top of the screen, followed by 4 possible answers. After a brief delay, the duration of which varied from question to question in an effort to mimic the behavior of real-life contestants, the answer the contestant ostensibly chose lit up. Next, two of the remaining answer choices were eliminated, a la the "50/50" lifeline in Millionaire. This left only two answers, one of which was correct. A graphic indicated that the computer was waiting for the contestant to decide whether to stick with his or her first answer or to switch to the one remaining answer, which was accompanied by various sound clips from the show, including the dramatic music and the host, Regis Philbin, uttering his famous catch-phrase, "is that your final answer?"
Depending on condition, the contestant either chose to stick with his or her first answer or to switch to the other answer. Next, the computer revealed the correct answer.
This repeated for a total of 20 questions, with a total duration of approximately 20m. In one version of the video, the contestant always stuck, and in another, he or she always switched. The outcome of the two strategies, however, was identical: in each case, the contestant answered exactly half of the questions correctly. To further ensure that the only difference between conditions was the contestant's decision whether to stick or to switch, the order in which the contestant answered correctly versus incorrectly was constant across conditions (differing orders, we reasoned, might lead to differing memories). Again, various sound effects were used in an effort to punctuate the drama of the situation (and to keep participants alert).
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A corner of the screen displayed the contestant's earnings. Rather than starting from 0 and merely earning money for each correct answer, the contestant started with $12,000 and not only gained money ($500) for correct answers, but lost money for incorrect ones ($1,500). This was done, once again, to punctuate the drama of the situation.
Procedure. Participants were recruited individually by separate experimenters as part of a research methods class project. On arrival to the lab, participants were told that they were to watch a video of a contestant playing a variant of Who Wants to Be a Millionaire? After learning the rules of the game, the participant was asked to imagine that the contestant was his or her teammate in an actual game show, and that for every dollar he or she earned (and lost), he or she also earned (and lost). Participants' task, they were told, was simply to record the outcome of each question (i.e., correct or incorrect), and to rate how frustrated they felt on a scale from -5 (extremely frustrated) to +5
(extremely pleased).
After the video was complete, the experimenter probed the participant's memory of the contestant's pattern of outcomes by asking the participant to indicate the extent to which the contestant was helped or hurt by his or her answer changing strategy on a scale from -3 (greatly hurt) to 0 (neither helped nor hurt) to +3 (greatly helped). In addition, the experimenter elicited the participant's evaluation of the contestant's overall answer changing strategy on a scale from -3 (poor strategy) to 0 (neither poor nor good strategy) to +3 (good strategy). Finally, all participants were thanked, debriefed, and dismissed.
Results & Discussion
Our first set of analyses focused on the differences in negative affect, memory, and test-taking strategy evaluation as a function of the decision to switch when one should have stuck versus stick when one should have switched. We predicted that switching when one should have stuck would be more frustrating and memorable than Second, participants remembered their teammate having better luck when he or she stuck with his or her first instinct than when he or she did not-despite the fact that the actual outcome was equivalent across conditions, Ms = 0.34 vs. 1.28, respectively, t(52) = 3.43, p = .020, η 2 = .10. Finally, participants were more critical of their teammate's test taking strategy when he or she switched when he or she should have stuck, M = -1.32, than when he or she stuck when he or she should have switched, M = -0.07, t(52) = 4.58, p = .016, η 2 = .11. Again, this was true despite the fact that the teammate's performance was constant across conditions.
Perhaps most important, path analyses fully supported our proposed causal model, namely, that switching when one stuck produces more negative affect, which in turn produces a memory bias, which in turn gives rise to the first instinct fallacy (FIF). First, as already mentioned, there was a significant relationship between the decision of whether to switch versus stick and frustration, β = .48, p < .001. But we also found that affect was associated with memory, β = .45, p = .001, and that memory was associated with participants' overall evaluation of the wisdom of their teammate's test-taking strategy, β = .56, p < .001. Rounding out the path analyses, we found that the link First Instinct Fallacy 20 between switching and memory (β = .32, p = .020) was reduced to nonsignificance when the frustration measure was entered into the regression (β = .18, p = .209), which a Sobel (1982) test revealed was a significant reduction, z = 2.41, p = .016. As well, we found that the link between affect and the first instinct fallacy (β = .35, p = .020) was also reduced to non-significance when that path's proposed mediator, memory, was entered into the regression, β = .12, p = .348, which a Sobel (1982) test again revealed was a significant reduction, z = 2.67, p = .008. A summary of these results is depicted in Figure   2 .
Importantly, we found no evidence for any other causal paths. It might be argued that, rather than memory mediating the link between affect and the first instinct fallacy, it is affect that mediates the relationship between memory and the first-instinct fallacy. Or, perhaps rather than the first instinct fallacy being a product of biased memories, it is the belief in the first instinct fallacy that engenders the memory bias. Although we do not doubt that such paths are possible, follow-up analyses revealed that they cannot account for the results of Study 4. For instance, when we repeated the above analyses with the order of the proposed mediators reversed, we found that although there was a significant relationship between switching and memory, memory and frustration, and frustration and the first instinct fallacy, there was no evidence for mediation (specifically, neither the path between the decision to switch vs. stick and frustration nor the path between the memory bias and fallacy was reduced when the appropriate mediators were entered into the regression). We similarly failed to find evidence for mediation when testing the path from switching, affect, the first instinct fallacy, and memory, or the path from switching, memory, the first instinct fallacy, and affect. Taken together, these results provide strong support for our proposed causal account of the first instinct fallacy.
General Discussion
The present research corroborates previous work showing that people overestimate the effectiveness of sticking with their first instinct when taking multiple First Instinct Fallacy 21 choice tests. Participants in Study 1 believed that test-takers who changed their answers would be hurt by doing so, when in fact they were helped. This was true despite the fact that these intuitions were provided by the very students who themselves benefited from changing their answers.
This research also provides the most direct evidence to date that individuals are loath to change their answers, even at a measurable cost to their performance.
Participants in Study 3 were far more likely to stick with their first instinct than to go against it, and as a consequence, achieved lower test scores than if they had changed their answers more often.
Finally, this research is the first to provide and substantiate an explanation for this "first instinct fallacy." The key assumption in this account is that changing a correct answer to an incorrect answer engenders more "if only" self-recriminations than does failing to change an incorrect answer to a correct answer. Psychologically at least, some errors are worse than others. This asymmetry in negative affect, in turn, results in an asymmetry in memory accessibility, which provides the individual with "evidence" that sticking with one's first instinct is a better strategy than it in fact is.
Studies 2 through 4 provide strong support for this analysis. In Study 2 & 4, we found that despite the logical equivalence of the outcome, switching when one should have stuck produced more regret and frustration than did sticking when one should have switched. Follow-up research from our lab suggests that it also produces more spontaneous counterfactual thoughts. For instance, in a conceptual replication of Study 2, we asked 28 students to once again imagine that they were taking an important multiple choice test. As in that study, participants were asked to imagine that on two problems they were torn between two answers: their first instinct and an alternate answer.
Both questions, they were told, they had answered incorrectly, but whereas on one problem this was because they stuck with their first instinct, on the other problem it was First Instinct Fallacy 22 because they went against it. Participants were then asked to indicate which problem, if any, they would feel "more foolish for missing," as well as the reason for their answer.
As in Study 2, despite the equivalence of the outcome, considerably more participants indicated that they would feel more foolish for missing the problem in which they went against their first instinct (18 out of 28, or 64%) than the problem in which they stuck with their first instinct (9 out of 28, or 32%). (The remaining 1 participant did not feel one way or the other.) Perhaps more important, there was also a considerable difference in the spontaneous mention of counterfactuals-that is, something that did not happen that they wished had happened or something that did happen that they wished had not happened. Among those who felt that switching when one should have stuck would engender more frustration, 61% cited a counterfactual as the reason for their answer (e.g., "if only I stuck with my original answer, I would have gotten the problem right"). Not a single participant, in contrast, did so when describing the reason they felt foolish for sticking when they should have switched. These data, taken together with the results of Studies 2 and 4, support our contention that switching when one should have stuck engenders more counterfactual regret than does sticking when one should have switched.
This was true despite the fact that in Study 4, at least, the decision to stick with one's first instinct was almost certainly the wrong one. The trivia questions in that experiment were extremely difficult (e.g., "When was the first national park in a Canadian province other than Alberta or British Columbia established?"), and as such, the first instincts of the undergraduate contestant were presumably little more than guesses. If so, then the alternate answer is exactly three times more likely to be correct than the contestant's original answer.
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We also found that switching when one should have stuck is more memorable than is sticking when one should have switched. Participants in Study 4, for instance, remembered the outcome of their virtual teammate's game show performance as being worse when he switched when he should have stuck than when he stuck when he should First Instinct Fallacy 23 have switched, despite the fact that the actual outcome was constant across conditions. Importantly, this result was not limited to participants' reactions to the test-taking behavior of someone else: Participants taking a standardized multiple-choice test in Study 3, for instance, showed an analogous bias. Specifically, they tended to overestimate the number of times they switched their original answer to an incorrect answer and tended to underestimate how often they stuck with their original answer when it was incorrect.
In yet another (unpublished) study, we also found that participants were better able to recall details such as question content and answer choices of specific questions when the test-taker switched when he or she should have stuck than when he or she stuck when he or she should have switched. Specifically, 57 participants watched a video of a student from their school participating in a mock "college bowl" in a design not unlike Study 4. That is, participants watched as a contestant ostensibly representing their school was asked a series of trivia questions. For each problem, after revealing her first instinct the contestant learned the response of a previous contestant and was given the opportunity to either stick with her first instinct or to switch to the previous contestant's answer. As in Study 4, on some problems, she stuck with her first instinct, and on others, she went against it. Also as in Study 4, sometimes this paid off and other times it did not.
Exactly one week later, participants returned to the laboratory for the second phase of the experiment in which both their question and answer recognition was tested.
Specifically, participants completed a questionnaire in which 80 trivia questions were presented, half of which they were told (correctly) were asked of the contestant in the video and half of which were not. Their task was simply to indicate, for each question, whether they thought the question was or was not asked of the contestant. Next, participants completed a measure of answer recognition. Specifically, the questionnaire presented the 40 questions asked of the contestant, each one followed by 8 possible answers-half of which were presented to the contestant and half of which were not. Again, participants' task was to simply indicate whether the stimulus was present in the Perhaps most important, Study 4 linked each of these processes together. As Figure 2 shows, path analyses revealed that the belief that one should stick with one's first instinct was mediated by the differential frustration, and-in turn, accessibility-associated with switching when one should have stuck versus sticking when one should have switched. This, too, is a result corroborated by supplemental research. For instance, in a follow-up to the "college bowl" study described above, we presented 81 participants with a video in which a contestant once again answered a series of trivia questions. As in that study, the contestant had to decide whether to stick with her first instinct or to change her answer to a new answer. Also as in that study, sometimes she stuck with her first instinct and sometimes she did not, and sometimes this paid off and sometimes it did not. In addition to once again measuring participants' memory for the contestants behavior (this time with a simple frequency measure in which participants estimated how often the contestant stuck when she should have switched, switched when she should have stuck, and so on), we also measured participants affective First Instinct Fallacy 25 reaction to the contestants behavior. Specifically, after each question participants rated how frustrated they were with the contestant's decision on a scale from -5 (extremely frustrated) to +5 (extremely pleased).
As expected, we observed a significant relationship between affect and memory-independent of the contestant's behavior and the outcome of that behavior.
Specifically, the more frustrating participants found the contestant's decision to switch when one should have stuck to be, the greater the number of such questions they recalled seeing, r = .24, p = .035. Taken together, these data provide not only a sufficient explanation for the widely-held first instinct fallacy, but are among the first to document the widely assumed-but seldom tested-link between regret and memory (Taylor, 1989 (Taylor, , 1991 Taylor & Miller, 1995) .
This is not to say that process depicted in Figure 2 is the only one by which people overestimate the efficaciousness of sticking with their first instinct. For instance, although we found no link between action and memory that was not mediated by affect, it is entirely possible that there may be a direct link between action and memory as well.
After all, actions tend to be more salient than inactions, which might engender a memory bias independent of affect. Relatedly, it could also be the case that people expend more cognitive effort in situations in which they decide to switch versus stick, which again might cause a memory bias unrelated to affect. Although neither of these explanations are consistent mediational results of Study 4 (in which we found no support for any alternative mediational paths), they remain viable explanations for the results of the "college bowl" studies described above. Finally, as the opening quote from Kaplan suggests, the belief is sometimes presented as official test-taking dogma, and that fact alone may explain why so many of us believe that it is best to stick with our first instincts (although one might reasonably ask why the fallacy became dogma in the first place, a question the present work may help answer).
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There may be still other reasons people stick with their first instinct other than an erroneous belief in its likely success. For example, the fear of feeling foolish, even without the accompanying belief that sticking with one's first instinct will boost one's score, could render people reticent to change answers. That is, to avoid kicking themselves later test-takers could set a sub-optimally high threshold for changing answers that they suspect are wrong, as we observed in Study 3. Even though anticipatory regret would not seem by itself to explain why people overestimate the effectiveness of that strategy, it is possible that people invoke the theory in an effort to justify their reluctance to change their answer (Keith Markman, 2003, personal communication) . It is also possible that changing one's answer may seem a sign of inconsistency, which individuals are generally inclined to avoid (Cialdini, 1993; Kelman & Baron, 1968) . 6 In other words, although our analysis of the first instinct fallacy is decidedly information-processing in nature, there may be other, more motivational factors that play a role as well.
One implication of our biased-memory account of the first instinct fallacy is that the belief in sticking with one's first instinct ought to be strengthened as one's experience with multiple-choice tests increases. If the strategy of sticking with one's first instinct is borne of the hedonic asymmetry between regrettable switches and less regrettable failures to switches, then (paradoxically) the greater one's exposure to multiple choice tests, the better the strategy of sticking with one's first instinct is likely to seem.
Some support for this thesis came from a cross-sectional follow-up study we conducted using the belief survey used in Study 1, with test-takers drawn from either an experienced sample (Juniors and Seniors drawn from an advanced psychology course, n = 83) or a less-experienced sample (Freshman and Sophomores drawn from an introductory psychology course, n = 126). As in Study 1, we found that the vast majority (71%) believed that when deciding between one's original answer and another answer, one's original answer is more likely to be correct, compared with the 17% who believed that one's new answer is more likely to be correct. However, this difference was bigger First Instinct Fallacy 27 among the experienced group (78% vs. 11%) than it was among the less-experienced group (65% vs. 21%), X 2 = 4.43, df = 1, p < .05. Although hardly definitive on the issue, these data are at least consistent with the notion that the first instinct fallacy persists-indeed, strengthens-in the face of mounting personal evidence to the contrary.
The most obvious implication of this research, however, is that test-takers should be warned that sticking with one's first instinct is an ill-advised strategy. Even with such exhortations, however, people may be reluctant to switch as often as they should.
Students who have been explicitly instructed as to the invalidity of the first instinct theory are no more likely to change their answers-nor receive higher test scores-than testtakers who do not receive instruction (McMorris, DeMers, & Schwarz, 1987; McMorris & Weidema, 1986; Prinsell, Ramsey, & Ramsey, 1994; Schwarz, McMorris, & DeMers, 1991) . The (misleading) personal evidence garnered from a lifetime of test-taking may be difficult for test-takers to overcome. for participation, (2) the 51 participants were selected via a computerized randomization procedure, and (3) no participant refused participation.
2 As an additional test of this hypothesis, we also examined all 1250 University of Illinois PSYCH 100 exams that had been completed one year earlier in the Fall of 1999.
Here, too, answer changes from wrong-to-right (1644 out of 3121 changes) outnumbered answer changes from right-to-wrong (763 out of 3121 changes) by over 2-to-1. As well, of the 973 students who changed one or more answers, the majority (63%) were helped by answer-changing, 185 (19%) were hurt by it, and 179 (18%) were neither helped nor hurt, consistent with the results of Study 1.
3 In actuality, the problem numbers were counterbalanced, but for clarity of presentation problem 1 always refers to the problem in which the participant decides to change his or her answer. 4 The degrees of freedom is reduced in some analyses because of missing data (not all participants answered all questions). The basic results are unchanged when participants with missing data are excluded from the analyses. 5 For the solution to this once-controversial problem, see Diaconis & Zabell, 1986; Gilovich et al., 1995; Ichikawa, 1989; Selvin, 1975; Shaughnessy & Dick, 1991; vos Savant, 1990a vos Savant, , 1990b vos Savant, , 1991 We thank Ed Hurt and several anonymous reviewers for raising some of these possibilities.
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